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Summary. With the introduction of prophylaxis,
restricting children with haemophilia to participate in
physical activities was no longer necessary. Subse-
quently, many studies report on improved physical
functioning in children and adolescents with haemo-
philia. However, little is known about psychological
aspects such as perceived competence and impact of
disease. Therefore, the aims of this study were to explore:
(i) perceived competence, (ii) perceived impact of illness,
and (iii) analyse associations between perceived compe-
tence and demographic factors, disease-related factors
and joint status in young haemophiliacs in the Nether-
lands. Fifty-four children (age 8–12 years) and 72
adolescents (12–18 years) with haemophilia participated
in this cross-sectional, multi-centre, explorative study.
Measurements included perceived competence (Self Per-
ception Profile for Children/Adolescents; range 6–24/
5–20), impact of disease (Revised Perception Illness
Experience; range 1–5), demographic factors, disease-
related factors, joint status and functional status. Mean
(SD) scores for perceived competence in the children
ranged from 17.3 (±4.0) to 19.6 (±4.0), and for adoles-
cents from 13.3 (±2.4) to 15.7 (±2.8) points. In general,
scores were comparable with those of healthy peers, but
children with haemophilia had a lower global self-worth
score and competence in close friendship was lower for
adolescents when compared with those of healthy peers.
Mean (SD) scores for impact of disease ranged from 1.2
(±0.4) to 2.3 (±0.8) in children and from 1.3 (±0.4) to 2.0
(±0.8) in adolescents. Severe haemophilia, prophylactic
medication, high impact of disease and a shorter walking
distance showed a weak to moderate association with
perceived competence. Children and adolescents with
haemophilia in general have a perceived competence that
is nearly comparable with that of healthy peers, with the
exception of a lower global self-worth in children and a
lower competence for close friendship in adolescents.
Haemophiliacs seem to perceive their disease as having
relatively low impact on their life. Severe disease,
prophylactic treatment and low functional status seemed
to be associated with lower perceived competence.
Keywords: functional status, haemophilia, impact of dis-
ease, perceived competence
Introduction
Haemophilia is a life-threatening and lifelong condition
caused by a deficiency of coagulation factors VIII or IX.
Resulting from this deficiency are the most important
clinical characteristics of haemophilia, intramuscular
and intra-articular bleeds. Frequent bleeding can lead to
joint degeneration, pain, functional limitations and
subsequent disablement. Before the introduction of
factor replacement therapy in the 1960s, haemophiliacs,
especially children, were restricted in their physical
activities in order to prevent joint bleeds. With the
introduction of prophylaxis and home treatment, the
restrictions were relaxed and boys with haemophilia
were able to lead a more or less normal life, both
physically and socially [1]. However, recent studies on
outcome are not consistent. Some reported a good joint
health and no limitations of activities in children with
haemophilia [2], whereas others found minor impair-
ments in joint health, good functional ability and
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muscle strength [3]. Additional studies reported a
decreased physical functioning, i.e. lower muscle force
[4,5] and (an)aerobic capacity[3,4,6]. Moreover, chil-
dren with haemophilia reported a high impact of the
disease on their lives, despite a normal physical function
[7]. It was therefore recommended to include in future
research both physical and psychosocial aspects when
assessing the well-being of patients with haemophilia
[7].
One of the psychological aspects may be a patient’s
perceived competence. Perceived competence refers to
two types of cognitions [8]. The first is the global self-
worth, which reflects the overall value one places on the
self as a person. The second refers to domain-specific
evaluations of one’s competence or adequacy, such as
competence in the cognitive, social and physical
domains [9]. Perceived competence is influenced by
native intrinsic competence needs and stimulated by a
responsive environment [10]. In general, those with
positive self-worth are typically better able to face the
challenges of daily life.
The importance of perceived competence has been
recognized in the field of paediatric chronic diseases.
Several studies reported on associations between
chronic disease such as congenital heart disease [11],
musculoskeletal pain [12], epilepsy [13], asthma [13]
and cerebral palsy [14] and psychosocial problems and
maladjustment. Such studies revealed that the type of
condition may have specific identifiable effects on
psychosocial problems such as perceived competence
beyond the general effect of living with chronic condi-
tions.
A chronic condition such as haemophilia may also
negatively influence an individual’s perceived compe-
tence. For instance, boys with haemophilia might – in
response to pain or bleeding – withdraw from regular
activities and social contacts, and may therefore have
fewer opportunities to succeed, which may hypothet-
ically affect their self-perception. In addition, protec-
tive measures issued by a parent or professional may
also limit participation in several activities, thereby
decreasing the global self-worth or the domain-specific
competence of young haemophiliacs, even if they are
not suffering from acute bleedings. Moreover, the
presence of a disease such as haemophilia increases the
risk of setting children apart from peers both physi-
cally and socially. To our knowledge, only one study
examined perceived competence in children with hae-
mophilia and revealed a lower global self-worth and
lower scholastic and athletic competence [15]. How-
ever, that study was based on a small sample size,
included an American population and used the same
instrument for children and adolescents while it is
recommended to use age-specific instruments [16]. To
our knowledge, the extent to which disease-related
variables such as disease severity and type of treatment
affect perceived competence has not yet been
addressed, nor has the role of demographic variables
or joint status been investigated in relation to these
variables.
Another psychological aspect of importance may
include the so-called perceived impact of disease
[17,18]. Children with haemophilia may differ in their
understanding of the impact of the disease and its
potential limitations. Until now, it remains unknown to
what extent children with haemophilia feel that their
lives are compromised by the social implications of their
illness. In addition, it can be hypothesized that patients
who experience a high negative impact of their disease
also perceive lower competence.
The aims of the present study were to explore: (i) the
level of perceived competence and (ii) the perceived
impact of disease in children and adolescents with
haemophilia. A third aim was to analyse associations
between perceived competence and demographic factors
(age, education), disease-related factors (type, severity
and treatment), joint status (pain and range of motion)
and perceived impact of disease in children and adoles-
cents with haemophilia in the Netherlands. A final goal
of the study was to obtain possible tools or suggestions
for intervention. Therefore, we aimed to provide insight
into the association between perceived competence and




This study is part of a larger trial [19,20] that included a
cross-sectional, multi-centre, explorative investigation.
The study was performed in five haemophilia treatment
centres in the Netherlands (Amsterdam, Groningen,
Nijmegen, Rotterdam and Utrecht). Patients (and their
parents) under care and supervision of the multidisci-
plinary haemophilia team of these five centres were
informed about the study by phone and an information
letter. Subsequently, informed consent was obtained
from parents and/or the participating child. The study
was approved by all institutions’ medical ethics com-
mittees.
The study comprised a physical assessment in the
haemophilia centres and an assessment by question-
naires. Physical examination of the population of the
treatment centre in Utrecht was performed in 2006 and
the questionnaires were gathered in 2007. The children
in the other four centres completed questionnaires and
the physical examination between March and October
2007.
Inter-rater agreement between the paediatric physio-
therapists of the participating centres regarding joint
mobility was determined in four healthy boys assessed
by five raters prior to the study and appeared to be
acceptable (Intraclass Correlation Coefficient ‡ 0.80).
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Participants
All boys with haemophilia A or B (regardless of disease
severity), aged 8–18 years, treated at one of the five
participating centres were considered for the present
study. Patients were excluded from the study if they (i)
had insufficient understanding of Dutch language (spo-
ken and written), (ii) suffered from acute pathology
(muscle or joint bleeding) during the 2 weeks prior to
the physical assessment, or (iii) had relevant co-mor-
bidities such as Down syndrome, psychomotor retarda-
tion or epilepsy.
In total, 243 patients were eligible for the study, 158
(65%) of whom participated in the main study and the
physical assessments. Analysis of the responders vs. the
non-responders revealed that the responders were sig-
nificantly younger than the non-responders (12.7 vs.
13.9 years (P = 0.003), respectively). No significant
differences were found regarding diagnosis (i.e. haemo-
philia type and severity) or z-scores for height, weight
and body mass index (P ‡ 0.05).
Completed questionnaires on the main outcomes of
the present sub-study were available for 126 patients
(80% of the responders), including 54 children (age
8–12 years) and 72 adolescents (12–18 years). There-
fore, the completion rate for the present study was 52%
(126/243) and these data were considered for further
analysis. No significant differences between patients
who did (n = 126) and did not (n = 32) complete the
questionnaires were found with respect to age, haemo-
philia type and severity, treatment modality and level of
education (P ‡ 0.05). Outcomes of the functional status
[i.e. 6-min walk test (6MWT)] were available in a
subgroup of 41 children and 44 adolescents.
Measures
1. Demographic variables including age and level of
education were administered.
2. Disease-related variables including type (haemo-
philia A or B) and severity [mild (5–40% clotting
activity), moderate (1–5%) and severe (<1%)] and
medical treatment (on demand or prophylaxis) were
taken from the medical chart.
3. Joint status [i.e. pain and active range of motion
(AROM)] was examined by physical assessment
a. Pain was assessed in six joints (i.e. elbows, knees
and ankles bilaterally).Patients were asked whether
or not they had painful joints. Subsequently, for
each painful joint, a Visual Analogue Scale was
administered to quantify to what extent they suf-
fered from painful joints. The total number of
painful joints was taken for analyses.
b. Joint mobility. The AROM of the elbow (flexion
and extension), knee (flexion and extension) and
ankle joint (plantar- and dorsal extension) was
measured bilaterally using a standard 2-legged 360
goniometer (Sulzer Medica, Bern, Switzerland),
because these joints are the most frequently affected
in haemophilia. Children were asked to actively
stretch or bend the joint maximally without inter-
ference by the investigator. For each child, a Total
AROM was calculated by summing up the AROM
from all measured joints; this score was used for the
analyses and compared with normal values (i.e.
710) [21]. In addition, the overall AROM was
recalculated into a z-score based on reference scores
of a normative population [22], consisting of 118
boys, with a mean age of 12.9 years (SD 3.3).
4. Perceived competence was measured with the Dutch
version [10,23] of the Self Perception Profile for
Children (SPPC) [24]/Adolescents (SPPA) [25] ques-
tionnaire. The SPPC contains 36 items for five
domain-specific subscales of perceived competence
(i.e. scholastic competence, social acceptance, ath-
letic competence, physical appearance and behavio-
ural conduct) and one global self-worth subscale. The
SPPA contains 40 items for six domain-specific
subscales (with an additional domain for close
friendship) and one global self-worth scale. In the
questionnaire, respondents were asked to chose
between two opposing statements and indicate
whether that statement is ‘somewhat true’ or ‘very
true’ for their specific situation. The total score per
subscale for children ranges from 6 to 24 and for
adolescents from 5 to 20; higher scores refer to a
higher perceived competence. Cronbach’s alpha for
children and adolescents on the different subscales
in the present study ranged from 0.52 to 0.77. The
Dutch version of the SPPC and SPPA provide ref-
erence scores of Dutch children (n = 180 boys, age
8–12 years) [23] and adolescents (n = 601 boys, age
12–18 years) [10].
5. Besides perceived competence, the questionnaire
provides two domain importance questions for the
cognitive, social, motor, appearance and behavio-
ural conduct domains. These domain importance
scores range from 1 to 4, and a domain with a score
‡3 is classified as being important to the child.
Furthermore, discrepancy scores (i.e. the difference
between importance and judged competence per
domain) can be calculated to reflect the child’s sense
of self-worth. The higher the discrepancy in nega-
tive direction (i.e. the more one’s importance scores
exceeds on one’s competency scores), the lower
one’s self-worth is. The closer the discrepancy score
moves to zero the higher the self-worth [8,9].
6. Impact of disease was measured using a Dutch
translation [26,27] of the Revised Perception Illness
Experience (R-PIE) questionnaire [17,18]. The
R-PIE consists of 24 items that include a statement
on the impact of the disease on daily life regard-
ing the following six subscales: school/peer rejec-
tion, thinking about illness, physical appearance,
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interference with activity, parental responses and
manipulation. Examples of statements are ‘I find it
hard to learn things because of my disease’, and ‘My
disease is an impediment to partake in games or
sports that I like’. Children rate the extent to which
they agree or disagree with the statement on a
5-point Likert scale (1 = fully disagree to 5 = fully
agree). A composite R-PIE score was calculated by
summing all six subscale scores and dividing this by
six. Higher scores indicate more negative illness
experiences and thus, a higher negative impact.
Cronbach’s alpha for the present study ranged from
0.39 to 0.72 for the subscales, and an a = 0.80 for
the composite R-PIE.
7. Functional status was assessed in a subpopulation
(i.e. 41 children and 44 adolescents) of the larger trial
by the 6MWT. The 6MWT measures the distance
that a child can walk without running on a flat and
hard surface in 6 min. The children were encouraged
to walk as far as possible in 6 min. The walking
course was of 20–30 m in length [28]. The children
were kept informed about the progress of time. The
maximum walked distance in metres and a z-score
walking distance for age were used for analysis [29].
Statistics
Statistical analysis was performed using spss, version
14.0 (SPSS Inc., Chicago, IL, USA); t-tests and chi-
squared tests were used to assess differences in socio-
demographic and medical characteristics between
responders and non-responders in this study. Mann–
Whitney U-tests were performed to assess differences
between patients with mild, moderate and severe
disease. Scores of AROM and 6MWT were transformed
to standard deviation scores (z-scores), i.e. measured
outcome – mean outcome in the reference group/SD in
the reference group. For the AROM outcomes, refer-
ence values were only available for the whole group
[20], whereas reference values for the 6MWT were
available per age group [29]. One-sample t-tests (with
test value = 0) were applied to assess significant differ-
ences between the study population and the reference
groups, and frequencies were used to explore the
percentage of the study population that exceeded the
limits of +2 and –2. Confidence Interval Analyses [30]
were performed to compare perceived competence of
the patients with reference groups of the Dutch popu-
lation [10,23]. For all tests, a < 0.05 (two-tailed) was
considered statistically significant. Correlation analyses
(and t-tests) were performed to explore the association
(differences) between perceived competence on one
hand and demographic, disease-related factors, joint
status and perceived impact of disease on the other. In
addition, correlation analyses between perceived com-
petence and functional status were performed for the
subpopulation. Bonferroni corrections [31] were
applied to correct for multiple testing and to prevent
type I errors. Therefore, a was divided by the number of
variables used in the model, i.e. 0.05/6 = 0.008. Krus-




Mean (SD) age of children (8–12 years) and adolescents
(12–18 years) was 10.0 (1.0) and 15.0 (1.6) years,
respectively. Most children (89%) and adolescents
(88%) had haemophilia type A. In children, 46% had
mild, 11% moderate and 43% severe haemophilia. In
adolescents, 43% had mild, 17% moderate and 40%
severe haemophilia. In children, 52% had medication
on demand and 48% were on prophylaxis. In adoles-
cents, 63% and 37% had treatment on demand and
prophylactic medication, respectively (Table 1).Chi-
squared tests showed a significant association between
disease severity and medication; 92% of the children
and 100% of the adolescents with a mild disease
received on-demand treatment, whereas all children and
86% of the adolescents with severe disease were on
prophylaxis (v2 = 43.3, P < 0.001 and v2 = 50.2,
P < 0.001, respectively). Most children and adolescents
(83% in both groups) reported to have no painful joints.
Seven percent of the children reported to have one
Table 1. Patients’ characteristics for children and adolescents.
Children





Mean (SD) age in years 10.0 (1.0) 15.0 (1.6)
Level of education (n, %)






2 (93.7) 35 (48.6)
Higher vocational/university – 1 (1.4)
Missing – 1 (1.4)
Type of haemophilia (n, %)
A 48 (88.9) 63 (87.5)
B 6 (11.1) 9 (12.5)
Severity (n, %)
Mild 25 (46.3) 31 (43.0)
Moderate 6 (11.1) 12 (16.7)
Severe 23 (42.6) 29 (40.3)
Treatment
On demand 28 (51.9) 45 (62.5)
Prophylaxis 26 (48.1) 27 (37.5)
Painful joints (n, %)
No 45 (83.3) 60 (83.3)
Yes 9 (16.7) 12 (16.7)
Mean (SD) AROM 740.1 (36.6) 717.5 (41.7)
Mean (SD) z-score 0.27 (0.53) )0.03 (0.59)
Mean (SD) walking
distance (Mtr)
680 (100.2) 691 (82.7)
Mean (SD) z-score for age 0.39 (1.4) )0.2 (1.2)
SD, standard deviation; AROM, active range of motion, Mtr, metre.
84 A. K. HEGEMAN et al.
Haemophilia (2011), 17, 81–89  2010 Blackwell Publishing Ltd
(n = 4), two (n = 3), three (n = 1) and four (n = 1)
painful joints, and adolescents reported to have one
(n = 8) and two (n = 4) painful joints. Mean (SD) range
of motion for children and adolescents was 740 (37)
and 718 (42) respectively. Mean (SD) z-scores for
AROM were 0.27 (1.40) for children, and )0.03 (0.59)
for adolescents. One-sample t-tests of z-scores showed a
significantly higher joint mobility in the children with
haemophilia compared with the reference group
(P < 0.001, CI 0.12 to 0.42). No significant differences
were found between adolescents with haemophilia and
a reference group (P > 0.05, CI.)0.17 to 0.11).
In subgroup analyses (i.e. 41 children and 44 adoles-
cents), the mean (SD) for walking distance metres in
children and adolescents were 680 (100) and 691
(83) m, respectively. Mean (SD) z-scores for walking
distance for age were 0.39 (1.5), and )0.02 (1.2),
respectively. One-sample t- tests of z-scores revealed no
significant differences between the children and adoles-
cents with haemophilia and a normal population [29]
(P > 0.05). Post hoc Kruskal–Wallis analyses showed
significant differences between the centres.
Perceived competence
In children, mean (SD) scores for perceived competence
ranged from 17.0 (4.0) to 19.6 (4.0) and for adolescents
from 13.3 (2.4) to 15.7 (2.8). No significant differences
were found between the children with haemophilia and
the Dutch reference group of healthy children [10]
except a lower global self-worth [18.9 (4.0) vs. 20.0
(3.0) (mean (SD), P £ 0.01; CI 0.11–2.09)]. Adolescents
with haemophilia had a significantly lower perceived
competence for close friendship when compared with
the Dutch reference group [23] [15.6 (2.8) vs. 16.6 (2.9)
(mean (SD); P £ 0.01, CI: 0.29–1.71)] but no significant
differences were found for the other domains (Table 2).
Importance scores revealed that 94%, 63%, 69%, 52%
and 58% of the children rated the cognitive, social,
motor, physical appearance and behavioural conduct
domains as being important respectively. For adoles-
cents, the corresponding percentages were 90%, 60%,
68%, 60% and 89% respectively. In children and
adolescents, the discrepancy scores (i.e. the difference
between importance and judged competence per do-
main) ranged from )0.04 to )0.60 and from )0.07 to
)0.72, respectively, indicating normal levels of self-
worth in both groups. Post hoc Kruskal–Wallis analyses
showed significant differences in perceived competence
between the centres.
Impact of disease
Mean (SD) scores for perceptions of impact of disease
ranged from 1.2 (0.4) to 2.2 (0.9) in children and from
1.3 (0.4) to 2.0 (0.8) in adolescents, with the highest
scores (i.e. most negative impact) on thinking about
the disease and interference with activities. Scores on
the composite R-PIE were 1.8 (0.4) and 1.7 (0.5)
respectively, all indicating a low negative impact of the
disease (Table 3).
Associations between perceived competence and
socio-demographic, disease-related factors, joint
status and perceived impact of disease in children
and adolescents
Children. No associations were found between age and
perceived competence. Significant associations were
found between disease severity and five domains of
perceived competence (Table 4). Children with severe
disease (correlation analyses) or prophylactic treatment
(Mann–Whitney U-tests) had significantly lower scores
on school competence, athletic competence, physical
appearance, behavioural conduct and global self-worth
than children with mild disease. Besides the finding that
a larger AROM was associated with a lower physical
appearance, no associations were found between joint
status (pain and range of motion) and perceived
competence. In addition, a high perceived impact of
Table 2. Scores of perceived competence for
children (SPPC) and adolescents (SPPA) with
haemophilia and general populations and Confi-









Scholastic competence 17.3 (4.0)
Range (7–24)
17.4 (3.5) 14.0 (3.0)
Range (7–19)
14.5 (2.5)
Social acceptance 18.2 (4.2)
Range (11–24)
17.8 (3.8) 14.9 (2.7)
Range (9–20)
15.3 (2.7)
Athletic competence 17.7 (3.5)
Range (11–24)
18.7 (3.3) 14.1 (2.9)
Range (8–20)
14.8 (3.3)
Physical appearance 19.6 (4.0)
Range (12–24)
20.1 (3.6) 14.7 (3.0)
Range (7–20)
14.7 (3.1)
Behavioural conduct 17.3 (3.6)
Range (10–24)
17.0 (2.8) 13.3 (2.4)
Range (8–19)
13.8 (2.8)
Close friendship – – 15.6 (2.8)*
Range (7–20)
16.6 (2.9)
Global self-worth 18.9 (4.0)*
Range (11–24)
20.0 (3.0) 15.7 (2.8)
Range (9–20)
16.0 (2.7)
SD, standard deviation; SPPC, Self Perception Profile for Children; SPPA, Self Perception Profile for
Adolescents. *P < 0.05, comparisons based on confidence interval analysis.
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disease was associated with lower scores on social
acceptance, physical appearance, behavioural conduct
and global self-worth. In a subgroup of 41 children,
supplemental correlation analyses between functional
status and perceived competence revealed that a shorter
walking distance was associated with lower levels of
school competence, athletic competence, physical
appearance, behavioural conduct and global self-worth.
Adolescents. Apart from the finding that older patients
showed higher scores on school competence (r = 0.25,
P = 0.04), no further associations were found between
age and perceived competence. anova revealed that
adolescents with secondary education showed lower
scores on physical appearance and global self-worth
compared with adolescents with lower or middle
vocational education, and a trend was also found for
social acceptance (P = 0.07) and close friends
(P = 0.09). In contrast to children, no significant asso-
ciations were found between disease severity and
perceived competence neither in adolescents nor
between treatment modality and perceived competence.
In accordance with the findings in children, no associ-
ations were found between joint status, i.e. pain and
range of motion, and perceived competence. Finally, a
high impact of disease was significantly associated with
lower scores on global self-worth only. In a subgroup of
44 adolescents, correlation analyses between functional
status and perceived competence revealed that a shorter
walking distance was significantly associated with lower
scores on social acceptance, athletic competence and
close friends, while a trend was found for global self-
worth (P = 0.09).
Discussion
The results of this multi-centre study in the Netherlands
show that children and adolescents with haemophilia in
general have a perceived competence that is comparable
with that of healthy peers, with the exception of a lower






Peer rejection 1.7 (0.6) 1.5 (0.5)
Range (1.0–3.0) Range (1.0–2.9)
Thinking 2.3 (0.8) 2.0 (0.8)
Range (1.0–4.8) Range (1.0–4.8)
Physical appearance 1.2 (0.4) 1.3 (0.4)
Range (1.0–2.3) Range (1.0–2.3)
Interference activities 2.2 (0.9) 2.0 (0.8)
Range (1.0–4.3) Range (1.0–4.7)
Parental responses 1.6 (0.6) 1.8 (0.7)
Range (1.0–3.3) Range (1.0–3.8)
Manipulation 1.5 (0.6) 1.7 (0.8)
Range (1.0–3.3) Range (1.0–4.3)
Composite R-PIE 1.8 (0.4) 1.7 (0.5)
Range (1.1–2.9) Range (1.1–3.1)
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global self-worth in children and a lower perceived
competence in close friendship for adolescents. Further-
more, children and adolescents with haemophilia per-
ceive their disease as having relatively low impact on
their life. Univariate explorations – with Bonferonni
corrections – showed that severe disease, prophylactic
medication and high perceived impact of disease were
associated with lower perceived competence in children.
Additional explorations in subgroups revealed that a
lower functional status was associated with lower
perceived competence.
An important finding regarding the first aim of the
study was that, in our sample, children with haemo-
philia showed levels of perceived competence that were
nearly comparable with the normative population [10];
they appear to perceive themselves as competent as their
unaffected peers across a range of skill areas. Moreover,
the low discrepancy scores show that competence and
importance hierarchies are quite congruent, indicating a
high self-worth in five domains. Thus, despite the
presence of a chronic disease, children with haemophilia
show a normal perceived competence. However, the
study revealed a significantly lower global self-worth in
children with haemophilia, which may require further
attention. The global self-worth scale constitutes a
global judgment of one’s worth as a person rather than
domain-specific competence or adequacy [8,32]. It
represents ‘the ratio of one’s successes to one’s preten-
sions towards success in the various domains of one’s
life’, as well as ‘the reflected appraisals of significant
others’. The first part may indicate that children with
haemophilia have less successful experiences compared
with those of their healthy peers, whereas the second
part may indicate that they have an environment that is
not stimulating or responsive enough because of a lack
of social and/or emotional support [8]. In both cases, an
overprotective attitude of parents may aggravate a
lower global self-worth. This is underlined by other
studies reporting associations between high parenting
stress and low self-concept among children with epi-
lepsy [13]. Therefore, it might be useful to provide
parents with adequate education about haemophilia
and to emphasize the need of social emotional support
including motivating children to perform activities and
thereby being able to perceive success.
Similar to the children in our study, adolescents with
haemophilia reported mean levels of competence that
were relatively consistent with those of the normative
standardized group [23], with the exception of a lower
score on close friendship. The relatively high ratings of
self-competence may not be surprising in light of the low
number of complaints reported by patients. However,
adolescents did feel less confident in making friends
compared with the normative sample. When combining
this finding with the relatively high importance rating
given to social acceptance, one has to address the
importance of external factors including the adolescents’
environment. As the typical developmental tasks of
adolescence include forming a cohesive self-identity,
enhancing closeness and trust with peers, and redefining
relationships with parents [33], it could be worthwhile to
discuss these subjects in adolescents with haemophilia.
The results found in this study were partially in
accordance with a previous pilot study involving chil-
dren in the age of 8–15 years in the United States [15].
That study found significant lower scores on global self-
worth, and on the domains of scholastic and athletic
competence in boys with haemophilia. Differences with
our study may be due to cultural differences between the
Dutch and the American population or selection bias as
the non-responders in our study were significantly older
than the responders. The lower score on global self-
worth found in both studies underlines, as previously
discussed, the need for attention and information. The
merit of our study is that we included a large sample size
and used age-specific instruments to measure perceived
competence in children and adolescents separately.
The second aim of our study was to explore the
perceived impact of disease in young patients with
haemophilia. Regarding the R-PIE, the interpretation of
the results should be taken with caution because the
Cronbach’s alpha for some of the subscales were insuf-
ficient, indicating a low degree of internal consistency.
The results of the R-PIE suggest that both children and
adolescents with haemophilia do not perceive a strong
negative impact of their disease on their lives. We found
that the impact of disease was the highest on thinking and
interference with activities. The higher scores on thinking
might indicate that patients with haemophilia wish to be
treated as healthy persons without being reminded of
their illness by their social environment. The score on
perceived interference with activities may be associated
with the need of medication, pain or potential limitations
in sport participation. However, pain was not an issue in
the study population. Moreover, physical limitations
were not present as well, as AROM and functional status
were higher or within normal ranges. Therefore, it may be
that perceived interference with games and activities are
based on needed medication or imposed by restraints
through the environment (i.e. parents, teachers), or due to
a difference between patients’ perception and practising
of sports.
Regarding the third aim, our study revealed that
perceived competence in children with haemophilia was
associated with disease-related variables. Children with
severe haemophilia had significantly lower scores on
perceived competence than patients with mild disease.
Furthermore, prophylactic medication was associated
with lower perceived competence, although this can
probably be attributed to a strong association between
disease severity and treatment. After all, in case of
severe haemophilia, patients do have a medical treat-
ment consisting of injecting two or three times a week,
which may negatively affect competency judgements.
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The study further showed that the joint status was not
associated with perceived competence, but a negative
association was found between perceived impact of the
disease and perceived competence. Thus, while objec-
tive parameters did not affect perceived competence, it
seemed that those who experienced a higher negative
impact of the disease perceived lower levels of compe-
tence. This might be in accordance with the notion that
varied experiences of failure and success generate
feelings of competence [34,35].
This study finally showed in subgroup analyses that
functional status was associated with perceived compe-
tence, i.e. lower walking distance was associated with
lower scores on athletic competence, physical appear-
ance and global self-worth in children, and with lower
scores on social acceptance and athletic competence in
adolescents. This indicates that those children and
adolescents with lower physical functioning may be at
risk for lower perceived competence in several domains
or vice versa. One may hypothesize that children with
haemophilia may (i) have less successful experiences or
(ii) have a lack of experiences in the physical domain.
Moreover, a vicious circle of decreased competence and
low performance may occur. To break through this
circle, the environment should be informed and stimu-
lated to give their children the opportunity to perceive
(mastery) experiences in physical activities.
Limitations and strengths of the study
A limitation of the study may be the possibility of
selection bias. Results can be biased because, since
perceived competence is associated with age, the
responders were significantly younger than the non-
responders. Furthermore, the results concerning the
walking distance should be considered with caution
because centre differences were found in our study. It
appeared that, although the 6MWT is a standardized
test, the walking course in one of the centres – exhibiting
the highest scores on walking distance – was not
identical to the others, and children in that centre
inadvertently received extra encouragement. Moreover,
reference values for the 6MWT – as no reference values
for Dutch children are available – were obtained from an
Austrian population that walked with a measuring wheel
[29]. Although the interpretation of the comparison of
the walking distance between our population and the
normal population should be read with caution, these
restrictions do not affect the found association between
walking distance and perceived competence. A final
limitation of the study might be the generalization
beyond countries in Western Europe, as our study was
conducted in the Dutch population.
The strength of our study was that 65% of all children
and adolescents with haemophilia in the Netherlands
participated in the physical assessments of the study.
Eighty percent of them completed questionnaires on
perceived competence. Thus, we included a large and
representative sample of the Dutch population.
Although data regarding the functional status were only
obtained in a subgroup (i.e. two-third of the population),
this is the most comprehensive study on perceived
competence in young haemophiliacs in the Netherlands
so far. An additional merit of our study was that we
distinguished between children and adolescents.
Practical implications
Patients with severe haemophilia and/or low functional
status may be at risk of lower perceived competence or
vice versa. Therefore, screening on perceived competence
might be incorporated in the usual care for haemophilia
and one can recommend some strategies to enhance
perceived competence for those with lower scores. Such
strategies may include adequate information for patients
and their environment or interventions that make use of
mastery experiences, vicarious experiences, verbal per-
suasion and reinterpretation of physiological and affec-
tive state [34]. Such interventions may be psycho-
educational in nature [36,37], but may also include
physical interventions. Physical interventions have the
merit that the successful accomplishment of physical
exercise itself (i.e. mastery experience) may result in a
positive effect on patients’ perceived competence [38].
Conclusion
Children and adolescents with haemophilia in general
have a perceived competence that is comparable with
that of healthy peers, with the exception of a lower
global self-worth in children and a lower competence in
close friendship for adolescents. Furthermore, they seem
to perceive their disease as having relatively low impact
on their life. Severe disease, prophylactic treatment and
low functional status seem to be associated with lower
perceived competence.
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